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Abstract of JP5338178 

PURPOSE: To achieve accurate alignment 
between components by integrally forming a 
nozzle, a passage and a heater means in an 
ink jet print device. 

CONSTITUTION: A roughly dome-shaped 
heat generating chamber 1 1 5 is formed such 
that an lower side of a silicon is bored by 
isotropic plasma etching before a nozzle barrel 
1 13 is formed by reactive ion etching. The 
characteristic is a reverse action that 
generation of a bubble is made in a direction 
opposite to an ejecting direction of an ink drop. 
A thermal by-pass 140 introduces a heat from 
a nozzle region to a substrate so that a time 
period for sufficiently cooling the heat 
generating chamber 1 1 5 before the next 
ejection of the ink drop 108 can be reduced. 
As the heater has a plane structure, it is 
possible to accurately manage the shape and 
size of the heater. 
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^a)^^6*j/j:3^^is«r^e: ss3-izii^tt*«iz 

[0039] Z I J 1 1 Ottftf^rN^Z7U 

ZI- K-SPW 1 4 2 0)/?? lift 4 ymtT^CtZPT-^^ 

6n co^^li^K^lzit^/^y^ji/^^iz^ns Lt: 
J:yf?<T*C£:AiT?^ 

[0040] ^^-^3^11 44tt3V3JHfc 
[004 13 S^lz, Iil9izfe^^>f v.9 i ■ 08H7U 

y v h Ji/) o)-f v9^aii±^ LfcSftsaja^izffitt i 
3n joi^^r^ 



.IOO4 2J.01O IZl'fcCn t- 5 ffl^if^, 
[0043J err. t-^4 4 0lt vj -i' v fc - 5? * 
4 1 fcctl/TCSt- $4 4 3 £W U rtvz. LOS H*, 

JCjJ 4 4 3 £ =t - 7T O C t II Jt yti V3 ? 1l 

CiTifl^^^l?"'? fc- -5? 4 4 o \t, T2PIZ?5 i±T 
4 v t: 5 1 -i 4 ^ ? ^ El .V. r ti& II. SR Vi 'J 0 <s> 

£«;S CO £ 1 (A) - (D) , G32 2 (A) - (D> # 

HS4 4 StOrfeSIIfifc^TISia^ H^E^PSST*. 
-x-f 1 fc-^tf/Lfl t- 5 4 4 3 lim**>«fc 

tfSESaffiEIZBIlLT*? L<. tt^T^^ia^Ll^qt 

as»ia«T*. ztz. t-944 1 fectLf44 30)y 

-5441 U TL^fc- 9 4 4 3AiteJ8£tl*t£ 

COO 4 4] m9\t. R«)B 0)7^1 1 2fc < £tf|fflt>5fc;>jfi 
25 1 T^iBJIZ^ftffl^ (thermal c 

h a rn b e r ) 5*^^)^?v59 1 1 5 ^J&di? %S X lb 1 

1 O^LTU^tf. mi<T>S MM^mi^Z tfti 

r- £ ^cDiK^fr^iifr^msoarii^L 

[0045] H)1 1|ZfcL'T\ y3JI/5fcES2S 1 i 1 ^EJ 
G»f*fflS 1 1 5|iRtt^|z«rf^ti. r0>Rt$<oa*ffi 
|Zt-5 1 2 0£*ft«2-t±Tl^. <: 0)fie@ Utt^CDJt 

C00463 (1) t-5.7Y Jl/A ^RfficDMErtlzgr 

p/rM a) tt ^ z ts J: tfm* izf* &! r * c t tt *3ta L i -♦ 

(0 0 4 73 (2) JSi&SSmTfcfcfct&TCSfc-SS: 
[0 0 4 83 (3) 0±&?K$jyO 1 O 6^^1/35^. 

[O O 49] (4) S^fElSti^^^gSKS i 02 
CDf^U |ZJB.l»fcCV DS i 02 ll^U-f 1 

2 06>£>3SI£-e*. 

[0 0 5 03 |§)1. 2|Zfcl>T\ **f*ffi£l 1 5liR^ 

fcLTttJdidfis. zozt izj-yx^v^a-ft^t: 

- 5 1 2 0 0)jmfiS : &^^:^'t*^i: fc#T-#*. C<D« 
rihmT(0®S8itffc 5. 
(005 1J (1 ) R&CDftSAiiAz^r?^ (Rgfti^P 
\ 1 0rtl*4*fflfclftSHZ<£y>f V5 

COO 52] (2) Rg|0)ftJg6W^r5^ CRStf-£ 

i 2 o^$H^-^i:i:fi)*ib|zSli^^ 



tO O 53] C3) y^Jl.^Ut/ C/^Jl-RKO i 2 3 

coo 54] G3i 3\t\^\i¥mnx^mr^m^'r, 

1 0)33 II t - ? i £ O ftiJKJdl * tt z i • 
[ O O 5 5 ] IE 1 4 — (El 1 9 II, r 1-1 r t*i 6 T.-.T,^ Jfi-V. 

6 O O d c. i «T>7 'J y h ^S]^ t r o 3 r. I 0)'I"HR5Bt? 

■\ x ~?n - )\- h h u-5 7.'X) t - a mss , «t 
cd^ ffi co l \ r t\ ts 1 z & l > t - x torsi £ te ? . -> fe 7 1 j 
v h^g|zm>£. z t co t y ^ Ji/ as t * 
iz, iUT iz,t>t y ^Jbmrfco^isiz T>L^r to J; y l¥fffl 

[OO 5 5] [11 4|Zli, £ttT!*ftffl£ 1 

1 5fe^^ C<D»ftfflS 1 1 51*. yj^l/^Ui/ 
1 1 3 65J5JC5tt^-*VX-y^V^ (R I E) |ZJt ^ TJ^ 
J5j^tl^TWIZ. ^^ft^^^VX^^V^IZ^US'y ZJ 

VOTiBJ-S< yjfe< Zt\Z£r>Ttel£2*\Z>. 
co^Stij, s%$ai 1 6<o£jdiA5, -fv5ifii osa)-iai 
*rpifcJ5«o)*rQilzJtj:**\^'fcL^oiSftmiz3& c>» 

»1 4 0tt. SZMmftbWfal 30>\Mi^i5^. c 
frizzy. »^CD-< VOift 1 O8 0)QtailZ5tfc^rtffl^ 

[O057] ZOm&lt. t-5 1 20tf*35tir>£T& 

ife^awiieu ctiizjiy. t-^co^^^^ 
tr^^^ZEBSiz^Jir^ct^oj^ta^, ^^c, t- 

5 1 2 Ofc-f V5 1 OS t (0ra1C0^.6tjtS^ttmS^t<0 
5. fsjfeft ^ *^>. fc-5M2Qli. cvd»^J:U 

fc^fE^tS COAL'S 102 mi 32|Z^^r-fV5 1 o 

v Dtf^iz^oTf^&coE^jtii Uf=«6lz»NT. 
t= V^- U ^f^fej^*®^ T IZ <fc y fe^T 
^ZtftZZZ. Z<OS Z)\,ttf$\t. 1 1 3<0«i 

ftm^i 1 5lzAy^^T I ^^><25^co1^$lfc<t£/M r > 

A-«/gVii4 4 (Ii)9#HS) >:-< v<7 iicojg^fti: 
lz^??Lr. ^ftfBIZ J;^>W v5(0^itb6tj^tS^Bj 

COO 58] *ra-jtftDS<?tD*SF/rl±. SvjS <0 fedi ft> V 
Oiitai^fQjiil-tS^^fellZ^-i^ ^S^rfcoii±iiilZ« 
T tftt^'r ^ t L* d ±IE33f f^ffliz^S -fa I: 
tz. J ZMtt%tef&?Z>tz&)\ZCV Dtl ^^CO^L^JS 

iSJi^iBStr^- ADxr. s'UzivatiR 1 3-oa)isH 

e OO umlZ^/z ; 5)^L>lf LTM5*tt«^4*aiL 

fit MUjla *&&ij&ftJMi ts-|=AyaGft«»5|B 
6K ©IS ? ttL^Alz li. ^^ftffl iz J; 0 T> 3 Jk 1 

1 oiz^vo 1 0 sttm?%n<»ftw&mm±\zm? 
% ttor & ^ 

COO 59] 11 5|«iTlzjf,rfi2B«J5S'€l»t*T; n 



I > 7\ 7 1 0 O £jl o -f V 2 i 0 6 (055 ti (07? (Si 

C o o 6 o ] EH 5 S 1vr- =fc ? iz. 4 y o i o ? 
tt. Ban ^ s 4 -, ~ j 7, )i\m iz a y & ..- ■ 
4 s 7 t-gp-T 4 s q kvmmzfc&j <i> y ?.ii9t-^ 

4 8 6 II „x - 7JJ 7. 1 D 7 *i Jgrf 3 tl O- S 1 1 6 «.0 
SfifftJBlZj^T. ?V.^M SQ.^il-, T-fV^ifl 1 

0 8 ftS&S 2 Ofl) Jt 5««*±I = I&U TT*itt £ 4l 

[0 061 ] JSC/ J*JH*JSS4 8 5|i, 1-3 0)MS«AII 

itlSll 1 4 |:t> **i^fc<0) tt, 1 4 osffli^ 

COO 62] lftLt£tf*>. m 1 5<DtifjtfTML fc-$? 

1 2 OlZiSIS Lr^tOTlC-f >9 1 06(D-f V5!fSS 
AtfjiST** UE-dT. C<0«Jrt'l=*5L>T»ID:»» (d i 
ffuser)491tt. t-$12 OA»P>«S© 1 4 

ffitt£***t!*0>i::JHl»**\*. C 0)» JSfi life L*T, 

4(o«6J:yft>55jys<^*o)T, Jty 

COO 63] W±5nUfc«J5Stt. *Fffi«iS, MTtt&tt 

liSv$a(0^mirJ:^r^ft^4 8 8i*iiz3l ti 
SvsSi 1 66i;S^r^3.?.a)ff5Sg|zWx^^^ir 

COO 64] *|Z(*]1 6 5#P.3?^k, ;g|lg«DJA^ti 
7b (t rench implanted) fc — 5 4 9 3 

fcf^< 1 1 2ft5iSR«fWl^jdl?ti, ;z titty 

;n i 3fcj:tft-d)jBjdlfiSffiSr3a *x v *v .^JKjsfi * 

tl7z (opt ional I y etched) y 

til=xy^>^jd^rti. s i 02 ^ftiy^^^^ tf^ 

<1 1 2i*2?TJ5tiJg2ft^ ««(Dt-5 4 93fli;fi4 
9 2 0>|*lflS|SrfR^*l2>, t~>54 9 3|i. *CDtt/8lZ 



-. "Ctf # T o « * ffi Jtf to * iJ *. it' b t IZ \t. R &7 -V. »». ft'jis 

:k*$$$ ^^^{S-tZ.^ffi . 1 !i' J, 'r« 6 O O u rntn.^lg 1 3 0 ^jV U 
"b^ T l "5 !i T O C'.-z ^-f :-' :7 JjSSiAII =t. t. T M£ U -i" V 

tttsiars; -?b!z. gRjaAi«iwr*^iai=ijEii3- 

o «0 . as I :s ifi ft e^jfia^ ^. c t fti 7? ? 
tii\ mxx. t- 54 g 3(o^?ii, /XMRia^ 

IZ, ^ ^L%li73f-^ h h U^V^fflj^^fflLvfc^lZ 

tt±ieRj3a>¥^iz$'jpfi^ ti^(or, t- s 4 9 3 com 
ntffi^*5< roc t lima 

[0055] il7|l Jhv«L7d&y ^JH»ig|Z0 1 6 

2lif-<D4»IZJKSftJKrf*tl/i:t-5 493i:tt,liy^ 
^aiS4 8 6 0)^I5J|Z^E?±T^. tt - VJl/ 5= < 7 a - tf 

4 g 1 Ltz<n tmmizi&w*,^*. *«jcbo)*il* 

C0066] ©1 8|£ Xj|/^- t-5=&^U7c«JE6^ 

it^ujn i 3 tcorBiiz^jsfi^ti^* JA^dism;^ 

r^^tiOS i02 ©4 9 4liMDt/ 1 1 3f?jAvAyiA 

a-c^^t^* £^>iz. xn.?H-«ii^f*r^t:-'5 4 

9 5!t ±ie@4 9 4fc < tt/t-5? 4 9 5(J)±EBlZJKfiS 
^tl^^A4 9 6|ZjtffB£:h^ ?^)|Z^7z. CV 

Dsio2 iyfcfcwme 1 4 261, t-s 
^^e/y^^/sujn 1 3i?j^^r ^o)±lz^^^> 
ti%. *«idio)*«*li. ^E^tSfcci:C/t:-54 9 5(D 
1 3 OIZ^T^^^ISIZS Sfi^t LTZ 

^S(0*rf*fejftiiiai75fe}iz«5wr^ipjrs 

4 9 5^7' ; eJb7 7'^CV Dft ^^tOiflZct'D 
-f 1 O6ft^^r*otatL^7rfi0HT V5 t<D**: 

lob 67] m^ 9|£ ±=emj5fit|s}«jz LT^dl^ti 

*xjifa\-«i»t- 5 4 0 s€mvfcig*j£y;<jbeii% 

E^tfi 5 Ai^lJS 13 0 ft** .^|Z»I9 



LTtt. £«^*>£jtf*fafrttai;*i^lztt LT«M*ifeiT 
S. c-ct t: - 3 ^ e s £ < yo 1 o 5 i: 0)*fc$>fs^ jr,j 
7 * J I- 7 T 7 C v D ri 7 7. £ :m L X L . - o ft: 0) R * 1 1 1 f 1 1 j 
t» tt^Ci. fc J", t - ? J." 2 6i * 'J M3 * ti * - £ a? ^ 

t 0 O 6 S 3 03 2 O Lt , 115 \Zrv. fcffl rii t Is] m <fl / 
;*JH*JGfc : £?n?\ U' 1 LttAi^. ./ .AA.-5tiS 4 S 6|Z& 
r-r-./ X'lfsJCM S 4<D|§&6t)#9- -l^lis ii 5 0) til 

0)£sF/t <D i li, J 7> Jl^lD 4 s 4 t y 7 Jl-^-iffi 4 s 6 
t^LL^I5SLTl^^i:l3 *;l/5fc»fi4 8 

[O O 6 9] 12 oiz^ £n£> <£diz, y^Jl/lz-fvc? 

&fctz L*~*fc;*1 O 7^Jgj5jr^fcfi»). -fV2lO 
6ttHD4 8 4 5Sii-3T3R^5taS4 8 6 rttlt L « I? ft 

*&^lzl;jL -#lz, -f o);fctSJ!±*>lzjfc UTT^z:;* 

V9£*l££U*« CtlfcOttSittL 

fcCDrttttl^ HMrgaU^SSiUL ffiD 4 8 4 fry ^ 

JKJM voJEts^^iast Toiz+i3*£*i£i3 u *ag4 
setfttifcttstty. y-^^^ 1 07 d)^izmr 

ma 4 8 4izfci^^ "^^ajr±7^" cty*? <. %h;4 s 
sjzfcin* "^S7^)" J:y'h*ttJE*Sffli^-f yo 

^o)i7ifi^mis^ff,L. ^c^iir^n 48 4coii^fr5e 

[OD70] ZIJf7,7lOOC)^lt WT0)12 
1 (A) ~ (D) . |22 (A) ~ (D) |Zif*£*l£$T 

^^^ifiiiai^w^ffiL^ochizj:^. a*©-fv9*; 

ivhAV KO^tlttt^^^irL^* ©21 (A) |Z 

ti*. y^/H 1 oi*io)^v9i o6|**z:;afc;*i o 
7£fl$jdi.r 2>. 

[007 1] ©21 (B) t-5 1 2 OfiiSit^^ 

tiz:e<Di5ll]a)^tJ5i 3 ofcj;tf**jg i 3 2$*d» u 
Cftizjry, y^;H 1 oi*icm yo 1 o 6aiflo»3ti 

$ai i 6£jg/ar£, 

[oo7 2] 02 1 (c) l=in»fe*Jt3lz. m&Ltz 



EOO 7 3] 12 1 (D) T6d) 

air, 

[ o 0 7 4] 02 2 (a) ri*. t - 5 1 2 oit r »J;»»f] 

[ 0 O 7 5) (El2 2 CEO T\X. 1 0 8 \*S Z)i 1 

1 1 5 tt^ Z 7t> 7. 1 0 7 $y i U- 1 1 0 cr.y^lIlSl.V 
COO 7 6] §2 2 CC) iZir.JftOctdll. -<yO(J) 

[OO 7 7] mm\Z* 12 2 (D) 4^0 ^ OS 

[0078J 12 3jZfr^t\^»J:5lZ. t-5l20fj) 
g^^t^^i:. *EPT I 7r^*i*ct olz ^ *|z J; o- 

CO O 7 9] 12 4|£-T V{7(J)7-^-t- h^?? U 

09fry^Jl/^^tf^^1 1 2|*1<D / ^ ^ ^ - S» 3 V© 
1 4 4|Z&m LTJV&ZtxZ. 

[oo8o] t- ^ i 2 ottieajfrreitL/hr*. 

"*tta^6HllS56*ft<£^tlttttfettL». t-5 1 20 
fl^.«\^2O0 p s e clUl*)|Z^ VOiSSfrl O 0*C 

*&z.Zk. <<y0 1 oeli^HtfMz*?^ ^>fc«»>, 
VOSy«Si!T»iai i efrfej^^^o. ffilz, CO) 
^o^^lz<£P>^L>i:T^t. t-^3i20HVO 

i o6 kom\zm&\z £%*ii&..mbmi±?z>z tiz^ 

(dps. ^v^ii^r^izisjg±#r^» LtPLti&z* 
4yo<n&.iimm*^<r>T\ Lmmiz^^rm** 

[o o 8 2] y^;H 1 oco^ii, 3MJ51 3-00)^0 3 
1 ococoxiJMizjt uri^tDi^rii^uv 

CO 0 8-31 2£lZ. ^^ttt--5l2 0^lT 
1 2 0IZ& lTtttt5ttUfl)t, t-5 l2 0^1> U: 

^ESfcttMs^fc i 2o<j)jgiga)55^(0±S? 

^litSUWifE^ttCO^^^T^ ^(Dt 5 , &£Sfr1 40*5 

ca&lzBtV&h. solz^r^ 



«* £ 55 1? L • T . & 3 # «*. tofcfe £ fc> 15 ft 2 O O u r 
e c 0)BHZ.»T 3" 14. C<DJt 3 tftt^W 1 4 0£ 

sSU^ifcSHttfl*. H2 5I4, l^L^Si i 6,ti>/4i 

COO 8 4] H£6t-a*=, ?fe#^»J>I&£S£ftST;T 
t- J.j 7 s Jh y % ~ ~ ~ 14 . 5* \t L: - 5 i £ o /jj cr; ± 

14 -i v 91 o oiz i? h . efi 1 1 14 jffi 1 o s «.o p± 
JtiOBglzc h h 1 1> izj&tii *ti S£yo)«*feL SlJ&i 
3 o -3 T 7/1- £ -:n t: - h f >C? (51, 5 2* ED 4 

[O O S 5) (EJ£ 7tt. 5 1 2 o o :* o>y ^Jl/^m L ^ 
£7 U V h ^fl 3 Z I J a, h" £ 0 0 0)*hKSk£gyift 
|Zif>Tfc><D7fc 5. fc-9fl>3eiftf*ffll=J: F 2 

oo^tto^JJDSSSfiK si;k**i*4 1 0 6 ctHJi 
aftl4£>d*Sli<a*. zo)J:dlz. zija^soo 

!i. I3£n%£:h*4 V^7|t?H2 1 5, 2 16, 217 
fccfctf 2 1 8&>&0)4 1 O 6 0)3:»6*J«5SJ^|Z<tT> 
r^SJ^tl^Ct 65SJMT» -f 1 06ttfc-S 

COO 8 6} -&IZ. 2 O O u s e c (DlallZ 1 -PO)^ V 

fcy i 2 8o oiso)}«jfi^e>^^^7u- i 1 7 

SttfliTfcA.y F 2 0 0IZIJ, &B> 1 26*pibft 5 09 
SigJgctU 1 0~ SOlCiStltsBAQftl... 2 8rnlO)-< 

v^s»A5ai^3 1 2 7 fc -uTQt-ai**i*-ck««*r^. 

fv7 i o o±0)!ittEI»li*2)«ftfcfc 

coo87] uft>uttdse>, y^Jisfi^ <a*>^*>iz*j 

y, <fcU*lv*fc*p3S3ET^, CO) J: 3<£«^ (^SCU 
C0088] Zl J^UVhA^KSOO^QSJStt 

*CJU±T& ^co^^izms^coli. ZIJ?^1 

oo<DSEiftxuxvh (5ii* 

ft CO) £5 tffiiifi <T>tfM £ £tf I * C t V 

^VNt ooO)SSSJ|Zi£ST*CfcftiT^ 

c+iiz^y, t-5 i 2o^^c;7Ji^fie^o)*^iS 

jg^QlZJa ^Cfclz^o* 

Co □ eg] 4y*>***)i 

i2 8fcJ:tfIU2 QlZ^^+l^ctdlZ, 7Jlf£l7- c -Z I 



J 7 U "v \- -'\ v V- 2 o o 13 . r ti f1r>'?^ v-trv 
•? ? -Y iaj;;J: v 7 5 -y O tf> -Y v C? I z t, ^ -i -j o * 

^ t .'l- 2 1 1 2 12, £ 1 3 & ct 2 1 4 -^"g T 

^-p-tJL-2 1 1 — 2 1 -4 11. pJl^JVaiL & t t 

7fl::.^ $11, Zl J f 7 1 O OflMTffilZ^ IT? iJ(.- 

[ O 0 9 0 ] I < - fli <J) Jfi fflftij 7; |4 . ED 2 S i Z.^ 3" -V V 
O *V 1 1 " 2 1 4 /jiiflttM f V? 5S L" o t» 

*IZI4?F +w r#*S£/ji3& r.r. j; :,^;ia-S-|zl4. U£ 
IZ ct y -i" V 95SE0)S =£ifi T C t fti T ? 03 28 izff, $ 

r» ^> Jt d iz. *v * ;n?ai Lf*2i otz i j?77i 

OOt d)g| |Z li, 1 0 u m tDT 7 7 V U a- h ^7? < 

205fi>aSl?6^. C4iizj;y. -I'va^^b'x-yH 
&mf&?ZZttfiT2%. B57 -f £0 SftiStnta^ 

T?4. KJIA*2 O O0)Pftfi3U4. J?3L<I4. 

^^14^ 5 Op mllJgr Jfe O. 

co o 9 1 ] sis ay h 

C0092] 7'JVh'\7K2 0 0fti^ffl^^^L^ 

1. A y H2 0 0 65fcJB£*ifcl%i:&l4, COA-^ Klz 

CO093] 2. U-ZZV^tt-fOJMZfcl^TZ I J 
OCO^ffilZ^SiJ^ffll^, 

coo 94] 3. ^e«siR«-f v9<D«ffl. 

Co o 9 53 z i j 3^ 7 1 o oi4-f yo 1 0 6 0)^ 

0)^)SlZj;£@I£a y<DS5«=£S^-e"LV T^^)^. 2 
Opm^^6OMm<J)±^^0)|ilTI4. fc: 0) «fc d 0) 

rfc-f voii 1 o 8 1 1 fcizMiai^titeLXDT, 

1 2f*]!Z^^iZ^a^>Zi:!Z^^ K7 
20 5<J)J:5:7f -< VOII5&o>^4=lz& 

l^^^^etlZcty. 1 O um#J:Ol#f.|*£TR«T 

OpmO)77VUi- h7 
* C fc AST" +^IZ tiS T ^1 1 0) T- £ ^> <t d 

14, 0 2 6-i3 4 izmi <r ^leis * * j: a • 

[0 0 9 63 i -^0)li*lzM Lt:4-?a>y^jH 1 o^& 




y;*ju 1 cosisifiH^^ ^naifsro, fiitt/A 
gjf/is 5s*iBd>r -ziitztrii* *. 

[0 0 97] ./7. .'I.- .L- fc- 5 ^ tr-iiSaijii 
:vx H.Vvtf tJJt cf t: a - U h ^ ,• \ £ - H ti OH 

&^r¥»^#fciSUlct*A4£i|80) Cr^ft*. SS:^ 

a^fcfl)^^^. r#ft^ 6^»pmo)y^jie7^r 

22Omm(I)A^H^?a)A^f : 0«^ £ *J5 t y J* J l> 
* y 7fc<&rolO)Mi|B5fi&itB5IIO. O2963lttoi:^ 
^££U£>* ±l£*-f > 7 fc3^J5ttf2S#o fitter 

[0096] Zl Jf -;71 OOli fc-$M2 0, y 

3jH 1 ofcJ:tfWV9iJft 1 o 1 fi\ it^-(D^U 
HL zi J^-^ioo^r^0)7^h'JV^ 

100fti2p m<D¥J£#7P t IB UT&!£T * Z t 

*r££M-«fiS*>7r;fc ^^rizy ^ji/^iEtsizie 
fUT £ c t ^BB6> t, d) t ?z> \z u ft r ZPfc® sa^f* 

[O O 99] 

co i oo] i-sw^y 1 Gmo>&fa&m 

-f 5^3 il H y h .4 I* 7 V (DJ^ 2 U - ^ v 01£ & 



=y y ^ o o u s co s IbW?'*: js ^ ?f m l « fii b i ^' y s 
s 5 F6Uld)&ftftfi ■- ^ ^ S C O J: o ^*.e 

* ft*. 

[O i oi] 03 o (a) \Z % i SiS^y ^ y7JM3.nS 

S , j^ifi /j> , 6 4 u rn x r. 4 u m .T. ± $ A 7/ 4 x 4 

7E«t fzy iy^ju8^izs?Kr4f5(D7y 

v his^^^iRr^ct fcr*^^ y ^ji/iiBisa y^ 

Co 1023 ©3 0 (B) li^-y ^;l/«jdio)«^(J)li 
CO 103] C<D<tdtt«J5SIZl4, ^^cog? t^SSMi: 

y^J^«rf<i:yt ( S!i£=l^^•^!)5«L^^tr-^ 
Co 1 04] y^jl/«jdi 
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Jt5«ri£tiTL*'P. is^SaSIHiS 0)7 ? 

VT 7 ^ h'^jBStToC i: I*. 9 P v 7. 1 j>i£ -- COiSift lz 

Jt^rSEfAStioco^tttf^. siiiik. snouts 

[O 1 6 9] |§!4 3tt, fflB&«9P 7 9Si»j1 8 

o£jf*T. .C0)BE5»Jlztt, fcfJET* fc-3 h'^^n 2 
4|Z^:h?:hffifST*/=fiDCDS>7 h U^5 0$»«iB9J 
tf« i/i^; h h UtfBS* 1 8 2 li. 1^87 7 

U»P»1 8 26i^r^rtt^l4 3 US*** .£3 
II. *OWIS?^^ h 18 11*. SSl*fi2$U* 

tl*:LS*J0)V7 h U^^9 1 8 1 frt>T\tt£<. -r>tt 
0)'>7hk^75l8l6^, Xzh^il -dTI^. CCD 
CfclZJiU. *;a$vh h Ufi*i» 1 82lZJ:T)Tli^ 

[owe] 9Qv<?wnt£&\t. &<?<Dmz=:tii&mz 

<♦ fcU &*0)&&ti&<r)fotemi£bm&(&\zO.Qy 

m^rrfc *>d. tcoiiteii. c*^— co^7 
[01 71] tco^dtty-f^^^paTa -arfe. 3. 

±UB^ra t 1i:iTy^rQ c )C0S (TPLH-TPHL) limfc T 
2 ymCDNMO S&! Z t -J'DiftlZfcLvT. 

£ii:to IZ fcl} * £ ft ct Si* 6*3 y )l 7 y 7 \z X 

^tiCOTfe TPLH — T PHL 0) fiS £ 5 S to t T Z> C 

tttj^i<£*g3:tR ^^^CD^f^CDfc tt, OUy 

1R?*&I1III4 4\zlfi?£5\z % 

gi4 4^H^izS4 3iz^ja5r^t,(Drs o q 



S JEt ? 1-i m y f , j 1, 7. ti I A §a B ^ V \t U L • • r 1l I* . 
I-' 7 t. S ; 7.7l s iiiJty^Sfc ^1i^^-|v.'-:ii.-7.'iB 
V\) 1 O 'I rl-> J; < s to -k ? Q y ? mm ( 1 2 

Co 1 73] ftSHEftialft 

7 JL ti 7 - Z I J *\ y F 2 O O tt eW- 3 2 M b y t e 
C 8 M H z ^ P -j 0 U - h * 3 2 t h ) CO ? - ;3 
U~ tr^>. C (T; ^ - 9 ^ 7 60 0 ~74 0U\^ 

3:T % MMt^ti\t^f£i\<^X\ 1*3 1 Mtf y h C0iI5i 

(.m 4 2) Z I J ^ "J J 1 O OO) Q t>y 0 ^ t£ 

9TZ I oo|Zf«IST^^^^^ ^ 

[0174] E45li7Jl//Zl7-ZI J/\^K2OOC0 

?-3^S30 0|ZJ:U. 3 2t7 h^30 1 ±|Z 

V, Vt"V^» ^fIP-fcJ;?/77'^ (CMYK)) 

r, =&ft7-cD^^^fs)^izy^3o nzmts^ti^ 

# to 7 - CO J ^ y ^ \\, t J £ -G- T> CDft 

5 - ± I z f ft co to 5 - £ fsj i z y u v h r ^> t l v d z 1 1 i 

^°[eSArA J ^. &K^tztjy- 9~9\t^ y K 2 O 0|Z 

ffligr^wizjfi^izii^^-e^iissftsjfe zjve^L- 

530 o|zj:0^jS6*ttfc. a^3o i±lzm*S£*i* 

to^-^^^li. 1 600dpi CO^ Y^^JU^- 5 IT 
% ^>65. ^i+SU:^ U-Va tz\±^ Ytf ^fflUT 
4 00 d pi CDiifaPB0ito5-i£*£^JL U-h? 

[01 7 5] y^3 0ilirf^to5- (*>7y ?-fefV 
5. -flO-fcJ:c;7r^) C07P vO\z&*\12ti. 

TLU-&£tfy=?yOV> : ?-'2\t. 5-T>ii^l430 
3, 3 O O 5|Z ^U^tl^ tlig^^tlTL^ 

£>♦ C4n»oCDto5 - ii^v-y K 2 oocD^li^lz^ L^T 

O 2tt^-f V5I3SIS3 0 3— 3 O S lZto^--?- 
5^)P^^lgr^0)lZ^ffl*tlTL^. 8. 25 8MH 

zcoc? a yo 30 e ii^ii^^-^^jp^misr^/z^ 

iZ^ffl^h. d4 5|Z^TJ:dlZ^iffi^3 O 7fti 

a. k 2 o o izigf is ?nriv^>, 
Co 1 7 6] 10. 2ojsie;30 7-ry>i^«tti2 



5% £ t i C'< i§ :2 IS . ^ > } J- □ 1 6 0 0 0 . 3 2 U O 0 & 

jtjj 4 s o o o r- 7 K U 7,£ -f :/9 'J y h t - r> - ^ s 

S R A M'"& U - h : L . S R A m ,\. - 9^7 ,f T C 

i: Mfi t. Ti.-. 7 H L 7?g£S* 3 0 2 IJiSi£# ^ 
>■ a □ 1 6 o o o a) ft 7 5? r ?> u . s s r a m <r>7 f 

[0 17 7] 033 3|Z5SrJt Sir, §7L'-^./7..'l^ 

1 z & - t l i< lT' t\ §?-^7 -1' 1 ~ w r £ 

*|Ili«Ug + y 7£&-* < >J T C0)fcS), 2 I 
J y - C 7 x - tf) A S I C3 1 0 y 7s J I/ 

<£L* Jt LTl>*. AS I CnT4fe(I)f(J) 
fed) 8 hfcSK*1!*«J:3l::ttjdy*CfcaiTS 

[O 1 7 8] (*]4 6«R|Z|HWLfc 1 ft^-IZft LT4 

y^ilo)WT s y^;l/Se5»Jir^^Jt£5 : -57x-tf 3 1 o 

>I3£BiirBll*X£ L Tig IE ttfiB IZ L /«£ U ti li tti=> <t l*. 
5 Q^C?il^[5lS&3 1 4, 3 1 5fcJ;LF3 1 5|J, 

b^-aiRXAa 1 3m;^r£*KoJfi&rfc y, afc4 

fe(J)fc-*llZfc[g]-*v7 3 1 0 6SflEfflrS*«fc5«£@S) 
9- 9A70 3 1 2ft>*cr)5 : -5a}*A>£igWr£*7Jl/ 

[O 1 7 9) 04 6|Z^TAS I C3 1 0\t&$>Zt&M 

£:T£>- <z*Uift oT^m irJl/frSfcii^-S A^zi y 
[01 80] zi ^<0t-5 3*{?'>3V3 2 

^S4cii^^^^^^3:r^^)P.^iz^r 

C<ZT. SEft>fiJ*l*ft5-*iST "c" izjg^:^^ 

[O 181] -<^-7Jl/^Jl/^?gif«32 6ttk=-9§e 
[O 1 82] Z I J^\y .K0)Z}^> 

ft 5 0 00* Rl/^r-5££;h*ft7-fc:^fcJ;c/7 
&£-e5izii. KQS/^zjTih^T^^P^u^ 

C01 83] 2.1 J^y H2DO|ia|s:Kttlz-»^^t" 

-^ttisrfc tojAy Hozj^hajafc^fe-^jsPds 

Z I J O 0*©fc<D<DZ1 >CK?'ft ZI Jf 

v7 1 OOd)37>ll ^x/^y<DfiDiZJ^h % . f>x 



[Ol 84] Ox VN^ »J t7).t]Q J 3 7. h ftii*] 8 0 0 rf: K .'l- 

>" T ^- 1 , 0 x y \^ ij i.r, ^ - h* & 2 5 lU T -v 

». K^y0)WXIs*S < P r- e - y r e I dJ 'J 7, 
3 2* ntlZtto, 

C O 1 3 5 ] a y K CD ZJ .7 h ^ 1 0 h : Jl T l;f ^ IZ 

L/=X»1^^SW ^3 0WT-V.i^til3E •'</: 

L*% L fi 1 L. 7 .'L« ft 5 - £1B Z I J A. ; • V- 2 0 0 ^ 

7p.S *3 li . 8 . 8 c m2 CT' <t - 9 - T 35 b . ~ >.0 

/j 1 »b r 1n l^. ^ -v 7 a)* J ^ \t £ □ lz^ < .<£o a? r I? i.^V 

iz=Mm%T-& iztmmtit u^^od^, lk^<o 

(1) ^'^7 1 O 0cD*S5£l*t;- 7. 

is Sft (zj; y « y , c<d c t li v y 3 x y^.ti> 

,* irfi (point dislocation) IZfrjS? 
10186] (2)^^71 O 0 0)±&&<»&S>&it£± 

5^ii3pmiu±r^ y. ^»iZ'i^LM4Tiz3RjLrfc 

CO 187] (3) OxVNX-v^lZ.i:^^. U^^h 

i7*;<Dfly±ft5y. 5^ii7nt^^>v k--t v^iz 
cty^S^gi^^fc^tia)^ <&«J3iz^L^r. ^771 
oott. ¥?5^JiDX^^v7lZfe^^n^L^ cr^t) 

y ;oi/0)£< izttr9 5w7tf0&^tffcio . 

CO 188] z I J^v K0)»B$ITS® (7?r- hh 
lZ7C^tS^4-^.^Ci:I^S^&Sr^(Dlz 
Lt*, 7?r- ;!/ h K U^V^lZTi:^^^^^ Ci: 

y ^J!/iDiAftlZ.^§ LttL*. TC^tt^ 1 oo%|zr^sB 
Sli'5^L^^>^ ^lz3£^^^^^ i^*??it-, a^ 

U^V^fti^^lz^lJT^mii^yiro. 7?r- Jl/ h h 
U^V^IZMU *S£^=y*£ U^;(/W.Tlz^^^S?!)i 

(D M)X±<J)tfP>3>^ ftDX±<Dli"o^5lz J:y xty 

l^71:'7x/%(D^Ai^PlZJi£^ < -ftRIZ. dti^CDy^ 
y-^Ql^SfiSttiaSi+^-CZ I Ja-^ ^^#o D oK 
iZ^^^r-tt^tl^ 

[Ol 8 9] (2) ^&*J}S« : Z I J A v KO««3l6 
JS6iH<J)^I+rfcilDXJC7blZjfSA^l5i:lfiIET& t\H. 
Z I J Olkli^^^m^^ J:dlZf^sjfiST ^ 

ua, ssl+jsaaer*^ sis. ^^7BBtt^« 

[O 1 9 0] (3) •pxy^r^^: Z I J ? y"J TOO 
^^>VlZ@ag|-««*t\^. OxyMdt*DX^I-^-^6i 
[o t 91] (4) : 1 oo.ji^xnfti^: 



i : m v * t . ± ? i * r y *&r B 1 Z J: U * "t* □ IZ 

[0192] (5) IvfV^ES : MUJKD^t 7t V 

r -v ? ya tfi t-'3£ivf V 2 I 'a 5 iz, 7 x •. 

±* IZ 3 y X ■;, -J ;.■ 725LSIS5 **Wf*] 1 3 t U t> IS -V. »d 
iSlt -"5 X * V 9 'X' IS 'i. ~ ? ^ & <. -V. *t c- 1 Z 

R I Z SI -N fc Jt 3 1 1 , * S IS 6 o 5 , '\ -y K 0)^ a t. H 

< 3"tl*fc«>IZ, 7* -H/h h U^V^Offi^fiiZ I J 
^771 o 0|Z£*:hri»£>«, 7*-H-F h l/7V7(D 
fciSSISZl J^771 o 0<J)£!i£:i;* hOSI STfcf SIS 
ft^fcMz&g^^t^^titii*. £*iz, r z 

lZl>3 7*-Jbh h V^CDflfcSISZ I O 

[0 194] 7*-Jl/h h U7 V^^IS^y 76> 2 
Ofl)»«BW>g|zJ:y^ ^7tB«fl5«ft>|i (ftio<*) Ja 

< a * iza ? tti>. c a? c fc iz^as r %*«"o>5si^ii 7 

*- Jl F F U5 V^a>lSAlzi^acDifiJiDJ:y Il<b6> 

IZ'hrtlTfc 3. 
[0 195] CCr^Tl^Z I J^^t/, fit 7 

n-il F F U^VTJS. #y^JH 1 o|z*J LTZi^o 
t- 2*^ 1 21 fc<£tf 1 ?z&8i\JZ>^t \zjLr>Tm 

ffilz& £or. =&t-5n 20IS. ^(D~-?o) 
?121 1 2 2ft>y^jl/ 1 1 oa)5i^lz&faT 
flJiz^gT^ctoiz^^^tir^r. ^t»^cDt--5^ 

»tt, I*M ? (A) *>£tfl*}47 (B) IZ^J**^ 
dIZ, ^t- 5 12 1 hKm (redundant) fc 
-5i22t^ttU. E1 0|Z^£:h*flS;S£f£JBl, 
Lfctf-aT, ^V^Sfill *h«jizp-utr 

5fc-SM 2 12/zIS1 22iz c tz>Ty^Jl/5t«n 1 1 1 

[0 196] 7*-Jl/F F V^Ofc^cDTC^ t-5 
1 2 2(WJfci|Sifc-3 12 1 <D5Ei2)li]3&0)3&i*) F ^ V 

-HTiiy^jn 1 pftiSiiA^ti^jfeiz. h i g h <t y 

[0 197] 1. t-5Wftt: 1 2 tftWiftT* 

[O 198] 2. SBttha>^^5<DW» : CtlftiM^ 



V *? .7. '7 ftJ ?S IS T* t* t - 7 ^ifi'Mi K-.fi- IS: L T , ^ 
- KIS Lowizt fa -r.* 

[ O 2 0 O ] 1] 4 8 IS, Z IJf77lO 0 ti;< 1 ~ -r,./ 

7 1 uult it-5Ui >?:.§E:i?j h 5-:'i ; ^7 i 6 4 

& 2 t\ tz??r- }[•• h h l- 5 V 7, r O • 
[ O 2G1] 7 * 1 3 9 It k- -7 1 2 1 $M±b tuft 
ii: L tz t •? , ./ - h : ft) L O vV|Z U. Z> r t |Z Jc -d Tt*ai A 
ft *z^ES ttafi ^IS tS r -s*. 3 -y 5' 1 8 9 IS, i L" - 7 1 
2 KDSEtt h7V!/75 1 6 4 0)5^ft^/jMsim : |ZA7^i 

1 Aiftift^TS ^K^Ch^^T, lft(J)A ND-if- h 1 

9 ois§[<^ h^v^^^tD^tt^iia^^air^ zij) 

AND^'-h190jSSe/191 IS/L^t- 7 122^ 
*'J»T*fc«SHZ, O R<7- h 1 9 2(DA77tZmJJS^tl 

[o 2 02] 2SSIal»a>^Jl/^«SteJt^*EIS«L^«Ja 

T5r^ Lri>£>0)T\ 14 80)^Y^^Jl/[g]KISl«)4 9 

^Zi:/)5^r-S ^ ZIV5=Vttl94fc 
<£Z}'3J*- F 1 9 6IS, SESEJKftiH I G HA>?» LO 
W^^ftr^JglZ/^l/^^|g±T^, Z10)y^^lS. 

i 2 1 0)[5|5&6Wt©)4'IS. 7CSt-5 1 220)16 

ia^ssihT^. t> i 2 i tf&Bsr^fc. 

1 2 265, ^t- '5 1 2 i 6)|Eift^ti^^ ^5 

[o 2 03] -«jdis>ao).fifitt^ji/^ftifc-5ftaB5rBi 
(67-fc?ow) J:y^<. /<jb;*ii>J-ifi lbm (20 

his. 55 D ° a a)ifSfiS^±5L^c:t ^jS*r^>» 

[0 2 04] ^5121^^122, SElAh^Vi' 
*9 1 6 4fcJ:C/ 1 9 3^^tf|ZRai5r^>^i5!ISZ I J 

? v7 11 o o)ffi«fl)9 o%«±^£«on^(j)T\ c 
(D&mizvfrTz&te&b tzTz t Hot z> r. y 

L^fio)^PiiiStofi5^3i ?Jiz:r, 

[o 2 0 5] jTt-lbb + U^ V^li. z l J^^71 
O ofl)Igl»(J) 1 O 0%7C^tS^^tSJ;5IZ, S^lZJESfe 
T^^>. P]B§lz. iS^ieo o um3T-a>*0,1lzj; ; S>& ^ 
?i®a)fcj{5ecD h 1,7 VJlfcSfeft^ Ctt IS. Klz^fiK 

tz*yy i s i &£mmmsv£-mziei\iz> 

Z £\ZJlr>T : &j£ ii Jte~C'$> V7 :h U^751 8 1 IS 

zi ^ h 7 7 y fej± iz 4;^ q ^ -h v .fis± H 

[0 2 06] 15 o!S^^^tt^fe/i:il/zZ i JSEiA 
|g)»a)-^^i^T« CLZITIS, ^5iiSIi]» 1 s 7lS±m 



s (DSGttfc ft Lt r >5iei5s cmm 25 o -as-jt ^ □ v ? y t+ 

1 9 9) frttM] $ tlTl^. 

[0207] 035 i (A) (b) IJJE;MiB|7 3t- 

H.' h I- l-y V 7£|£lft r % Z I J * v 7 10 0 OVMHEI 

fKIE * ti * . ' J • f. § isttt P§ t0 * - ft i y 7 j [.-? .5 igj r @ 1 3 ti 

Ctltt± t- 5121 fc.=t?_/7L^t- 5 1 2 2tf|s] 

-y7.n.-i i oiziSisr %tz®v$> y7..a- 

[ 0 2 O 8 ] A 1 £ ft:!* 7tSIDS& V)V 7 b U iy ^5 

h Uv i ^9 05 : --9^-^v^r(Dfiftiea)«^M^ (s 

tuck-h i eh faul t ) !2. V s s fc V d d 

[0209] 15 1 (A) fc^tf (B) |Zff; ^ft^O 
II. 1 5 6 S3 £V 158^ lf\ZK-&mtt 1 5 7 

fcj;t/1 5 9 0)^^71 OOJirOfcilajSetgliSSOO) 

^UJrdlz. ^^7i oo^«sy)oTJl/-7^^jdir 
oCt^ Z>. d0)Jl/-7lift 1 ^U(J)^^7E«^c5 

22 tTE^igifch^ V^;*$M 

*l <icrii, ±r^7*^jl/hh U5VT,o)fc<*)iz2Sr 

[o 2 10] ^7a)£ffia";ft 5 0*>fr5Eia 
5 1 6 4fc J;LF i 9 3fc fc- 5 1 2 i tiXV 1 2 2 0)^1 

[O 2 1 1 ] ^3|Z5lJ^^tlTL^#^.li. Z^0)i 
§g£> h 7 v.OZl5jS»r^te^*KL»TI4. 7 *-Jl h h 
U^V^fc ^. Ctlli#^Sii*h5V^^5l 1 6 4 t 

to t-5 1 2 1 (DreiiztJL-^^^Ar^ ctiZcto 
-^l^fSJg/)i^^zs;L^ ^ fc;Sfti^ y. fc-s*2Stf-te 

^ r * a>K < fc£.aifcte 9- * i» =e tt \m * r- 
co) £ e> tit ril* crtB£9i lz jft*mm«i,fe£ 



[OS 1 2) *fsE<J)Jtdtt, 7*-^h I"" "7 UV.^fcS 
hT4fc«(D»^ll ,'7J|, L . ^JUT-li. t-3 120 

L./7.'M 1 o^^to^ i»3y:iWtt«ii*4i/j: 

I', t L Z 1"l ,1 t $ y 7 (- -X Jt ^? . U54|Z^..-4 

z>\z./ zn? i,- oj-sftUct ^r7^-.a- h h 
[0 2 13] - r r Lt. 7l Ft y 7. L* <D z i jf^45 

0 ftiS S fi s Zt\ T J J 7 1,-451. 

VT^JJZKWtT V- 4 52. JiJt^fsl^lZ. 

(4 53, 4 53) . -Y X □ - (4 5 5, 4 56) & X 

tf-?=?"jo (457. 4 5 8) <sm*&*mj&<r>T i-m 

7C^7 U-0)WJ^T^y7Jl/^5^ro» C^li. 

Eil5 4rii2^^^. ccrii. i^7>y^H45iA 

ft>7-f y?4 60^j>Lr?^?4l^:t-546 1 |Z <t 
USEitdtl. JC*^7Vy 7J145 2 Afc|s|«J5£t-5 

6 Ofc 46 2^15 LTL^^XDtt^S'T'Vy 7Jl 4 5 1 

^7f462M^^75AH^ ^L--45 1|Z 
^?^>7l,-45 2(J)feiI^fi(D^^ ^^74 50 

^50)^3? h u^^^ 4 65iz j^jBjfisrfc y, ZU)^7 
h u^75ii-^ja)y7;i/iz§g^r^&p$o)r^T^ 

ttU ^O^-^aiTl^tS^J^^^tDiStii: LT->7 h 

6 3£itB£jTO(J)lZfe:b:hO* 
CO 2 14] ^^/^ U^JI<J)7tt -Jl/ h K V^li 

-VJMyOVxy h^-^747 o^ e t&> : 47 5MS& 
^Tfi29J*^rL^. ^774 70|i±T/W^t IT 
iftf*U ? v74 7 5.li7C^^yW^k LTi*ftT^ 
i^T, 7L-47 1 fcu L4 7 4liKlzy|K/-J:o^ 

75i£T^U - 4 7 6mU4 7 9|Z «J«fH Stl^>* L 

6' U C(J)f«jdi-c-li#y ^Jl/4 eoii, 4 8 

2fcJ:e/^fSlS4 8 3^JUt40)ct^lZ^L>r. *^X5T^> 

y xil/4 8 1 Aijgis ttti^titf ttfetti*. cttli^K^ 
74 7 o«ty h t, tn&mmt. ? 
^izTt:^^ 74 7 5d)y 7Jl/^g^^"^/t«Dlz^ffl^ 
^Ctlzjr^-c^rf^^^ 
[02 15] ff^V^JSJtttiRV&lt 
z i j 1 oott*«|zfiC3*L.i4it-l=* x-i-^v 
^fz^USS^tifc^tDTC^^r^CDr. ^-v7io 



[ O £ 1 6 ) 94 7, h y 0 X ■;• ^ ( d i c e d b a 
c K etch) ^liffiT^f/^-H.ftiiS 7\zm 

4 9 tO fi'SO lz X V CM I ct y . r to m t /, £ # ^ x ; ■. 
s E ii l r fir; ftt; ? t« r i. • l • ~. ^x ; \ 1 i o 13. n 

\&\Z?J\?yB i 4 5 £*i -r-< * <r i 4 7 |^.f y 

v i o i n-?5 C/w yj ^ i □ t 

9 1 V 9 r * CO iZisffl? ti o CO £ (sj UXll £ Jfl L T X 
* V J 7 T Q r £ fci -< 7,7 -1' v 1 4 5!Zy3 5 M 

-1 T 7 1 46(J) r a 1&5 £ L r 55 l J IS L ** 0) 5z ^ 0)3$ Eff u- * 

■<so9o>sju£ fcco^vj^e&izT* tfr ? 

mX\t 5rnmJtlr-& 2 2 0mm(J)A7 HHJ^ 

ro^x^<J)H£ Ii2 3 OmmlZLfctttll* ttfe/JCL*. 

^xm i 4 9tta<?o)fb^saiaxfi4», cftecos^ 

1 4 SlZ^oTjSHf Lr&ffCO \&j F'}) IZ«fc 

[0217] U V ? 7 7 < - 
±18 ft 5- ZIJf;7lOO0)^? 2 2 Ornm 

x4rnrnT=^ t; ^ -fc Jl/HS U 1 J J*JUZ fef L T I* 3 u 

m, ^c?tJl/^y 4y ;UMZfcJ Lrtt2p mC0*tdlZ N 

Lr^izifflLv&fi^gsSL-ruo. vv* 

[O 2 1 G] £^x Ml&^PBlJ (p r o j e c t i on 
print i n e) 5 ^ i\ CO L*T fefc 

mrZCtftTZZ. miibh. ^l*IZ2 2 Omrn(J)^ 

Si fti T 8 J: 3 lr r ^iz li ^ ^ - y ^*d^ 

[02 19] 1: ittflsepfiiiJTM*. SfittJKepRiJWIi* 
«lzgi^^^^^^T^J:5lzv^9ifi^^m^S^ 
^-e^J;dlZ3£se^ti^)* ^??>9±<MtL=f-\z^m$te 
^ta^^mttl : 1 (Dit^rlftSf^tl. tiZti 

s5-ft<i5S***l^* 1 : ienfiHJ«tt. ^fc. 2 2 Ornm 
<D)««jS2 p m(J) 0>^^li*Sa^i2IZ^L^T°F 

egr& ^>6n 'J^sarfc^^iz^fffirji nti^coJi 

C022D) 5; l«^^yyrt«*JBT*fe, £3g£ 
rU/5>. 5 1 Qmrnx 8rnm0)^/i^ftiSaatt/)i^ 



[Q221] 21 J? •.. 7100 tT^iSIZ li^ 1 G (T>|'t 
1$ X f § fti^ M t $ tl CD T\ •> x M ^' U (D ^ S5t 8^ TbI li 

s 5 o o ii- 1 z t. V: y f 3 ^ tz $> . m K to I z r (0 5 
[ 0 s 2 2 j 1 . z i j -? -v 7 1 o a \$- -> KH 

I - r .7, ? v 7 y- -1' .x ct. y & ^i."'. 

[0 2 2 3D 2. 7^Ott^xy\0)ft3t+, S^lZSCA 

0 -L "ji 7? L ■ 0) 77. ^7; cr, .-v ^ h" IZ- CO v.^^ 

[ O 2 2 4 3 r_tl^ (DPflSfi CO O o . JSKDfc COIJ , ij 

L > if .5- y^L&m u r cot* y^ 1707 ^to^uziiz 

lZJt-DT3S13T*Cfc&ir££>. Oim 4 9li-*fe] 
(D * I Z -3 -f V yO ? 4i o to T\ It y L7 □ v 5 tt 

[0225] tfc. M€ltamV7^V9^V K 20 

7, 2 2 3iz;fci<>rm£ LrL^ttict+iii^^r. cti^ 

0)^VT<Va^7F2O7, 2 2 3li, &3^lzli, 

f i o oco^j^izseg ^^rL^^, c:tiizj;y s z 

1 Jf 771 o o coi?Jiffi tt. z i j i- 7 i o o 

Vt<V^7 Ktttffi«T^115S^^77co^<0^3t 

[O 2 26] [5)5 9|i±f|BJ5ISPfiiHft5- Z I J?-;7 

to^±'y:7i:^tt : £^Ari\^ us 9o>nr^:55^ij^tR 

[0227] Z I JfeliS^ 
To^TJlDXToCt^TS^^, LK 7P6>0)^fJ)J]OX 

zfitfdbSTft cn^ii, lEVB^Ox/wiijai, h 
f B2 t-5*?©i8"*, y^Ji/^'^7tox^^v^, 

[0 2 2 8] 2Jf ( I e v e I ) 4gSfflUfc'2 p mN 

Mosi£ftjjjffl?tiTL>^cott, in#^y 4 yj^ico3£ 

id 2 29] » J <\ y H^^ST^Az^CO^xMCO^fiS 
tt, ITE^IEfiSlzWjer^iBSfti^ ^Zt^x/W^ 



(0 2 3D] ±rts{D^Z t J*-yJ-\Z\ A 7 ^fS? 
£<J) IZfcffi £ tlO ? 7 7 t ttl^Oi V, 0)$«S 

«0 1 1 1 1 . Z I 77 13 £ £ £ 1 O m mJJj ± s A 3j^|Z 
W L T li H £ 2 9 7 rr, m lU_h T I ;1 tt 13 ti I % fti i-. ~ 

-. -L- ftl JE r 5, 7 x v ••, 13 ~ to v' U V 5! £ foj I Z 7 7 
■i 7s L T:B S t ? tt L * v 7 £ IS ffl r £ C fc fti t ? 

[0231] 7x ;\£WJBr*i:. ft fc^x /\WL 
-ft»|Z, P]600ufnf fSfctlfc^i Mttfcj 2 

3 (3 rr, m x 1 0 4 rn m x 6 O 0 u rnj? Oj JgJK 77 35 <_ 

r(J)«£ 5tt7x nttHs scoOxvNfcjMfiflijtffci 

LTL^u ^?2 30rnm, (|6-l (D^JV^^f 

[ O 2 3 2 ] ziJ7 l J^hf^7ioo|Jie-7» 

IZ. ^xMCD^pJBtttDS^ii h5Vt>7S!&!>£;& J:Ufc 
J«L<tt<£L*. 0xyMi1*ffi(D^flA&;&f£JB 0 77^7 

[0233] Zl Jf 771 OOfl)-i?x^J]Dlll t- 

i*a^o>r. ##izHr&^i££fcrar^tM7±a)*ij 

ES86#1?Uf »J3>^- h NMO si&lz^ivri^ 
ft), cmo s 4?- SttlftWifcftfflr 5 
Ctflir?^. C ClZB3i?^+ifc7P-t7^-r7lirS;^ 
S4feZi JA7K0/^I/1 1 OlZifc^ 2^3^ V 
3zi*7 h&aizi££roS±y--f 

JgCT)2^CD^ (UATJb) ^ii^tr^. 3&JSCD2 -?0)U 

iz^ln 7 D 2 * 5 6"> * 7 7IZ52 iTtetfiZft 

[0234] Z I J77JH 1 OCD^rflZ^^t £tl* 
Ox MftDXXISttSii* h5V^73IZ&g t 2*i*X*i 

tl^yiiUoT^^ 3ii*h5 Vi^Slzftra^tiri* 
J±*(Dt\ 2tc^lfflBlzfct^T^(0J:d^XII^^:^^ 

[0235] Zl J^771 OOfJ)^i/^DlUl6D 
~H6 0i-=BI>n&*l$* P:6 0^6 9|l 1*19 IZl*}^ 



0'-©5 9|J../7i|/7l.H (D^llJ (outboard) 

COS363 ibD^BSTot tr-?J|;Si 

C-2 cn 0. 5 u rnJf 1 3 2 ft) p K - 73£tJS 1 3 O ±11 
fit] »d 1i C ti I Z SE 1 Z ;B ^ e <J) t >fe -vr 
■' f - - 1* 7 (t he rma I s h. u n t «« i s v i ^ n 

[ O 2 3 7 J #;|Z, d 6 1 ^^RSg- ^ t % w;^ i 3 q± 
IZ^I..-,^- h^l±^.tii?*6^IZjrtS.i-il^4-|^u CoT<l> 
5* 3 1 4 □ 0) S iB 1 3 O / v tf) ^ g ^ I z $ -i 
4iofii 5* isS I Z li 15 i: A. £ U « L K <Jt U U □ 
V^tftttLT h7V^5d)^- M03 t-fV5 zi^ 
C? h t ftiJK jrf * ti h 7 V*/ 7 5 (D K U V t V - 7 
ttaWJS'U U Vtf- h403^^77 0t Lrilffl Lin 
^h : -7?4-iTL^» C+ili, *h5Sfrfgf33l4 0 

3^StSl 3 0LH-7ra Hf B2 (DO. 5ym@ 

S*«LTt-5 1 o 265JKrf* ftfc. 7)kz^A 0) 
O. 5pmJiSStSl3 0|Z*ittLTAJBl 34 0)3B1 
m&Mi$2i\Z>. t-5i:^1i^]g134^^^: 
Ma-VA5UV7hlz^jdi*ti, JSK«KtSX7^V^ 
«7->ivH^V«tl5. H f B2 JfliTJl/^ " 
7A 57^t LT<EfflLTSJt5ttW r ^vr7^V7^ 

iZOXv^V^tt, «i^488958 
7^^|§|Z=BiJi?tlTL^ci:dlZ, ecu (StSftJS- 

^) (n^oti^n^ytetittm^Tiitoti*. ctiiz 

0\tm^n\E h77^405i:.v* ttiih7 vO 4 05 
CO 2 3 81 5XL^^. U^7MZt-5^^ 120^ 

e 2iz[*);n£ ti&h-aytv:*. me 2 1*2 tzTtl*. z^ 

A (DT0)t-ajg^^*l4 O 7 t H < B2 40 O 

[O 2 3 93 ffiieO)XfilZftd Hf B2 (J)500A 
J?JiA3^tJg 1 34 0)^:T<DSS1 JiOTlZ^ 
S'ja'IelKlzfcl^^^rcDF E T rJ) v — 7 1 K U-f V\CD 
Jg^^^e/|Z-7a 7^-^^-H^€» ifcS#»D 
li, ftifl)?7^V^, R l El7^>^7J^Z^A 
0)itttMlZ^^LT> Sa<£L^Jii36>&H f B2 

[02 40) i«i6 3tt®rBi u^ji/) Kfb^ji 

3 6 0)Jgjdi^|li^LTL^. ^t^liJ*] 1 y mj|(DCVD 
S i 02 f ^fe Zfl)i(Di?*ftt-^120i:^^ 
»1 4 0tCDP Q t llZ i B^t*t\^fEW*iS4l Ct he rms 

0)XliO)^0>^xyV8jfffi^^T. H6 3|ZfcL>T, »^ 

4ioii^j»/W7^ y; 41 itty7?^*^t:^ 

4 1 2|* h7V^75lZ}gJJ!T^fc^0)y^7'. 4 
1 3\*\z^$mfi/*4TV& 



[ O 2 4 1] ©5 4 £#B3 cT ot, & 2 ( L'X HO & 

Ii 3 eti o. s u- mTj^i^A t urs^^ti 

5-. C0)Slit:-9i £0, t-3*s$S2f!4 i6 3SJttf 
4 4 £: >^S5 i 4 li £ ir?(3n^i £iifl^t : 3 .ft r L'» £ '.0 
r : I z li >&W X- K o t II S ,i L • . IS^U^ a;:. y .7 
r a>e <T>m $ h ctcMtw «ti#s: omn \zjz i_; rt- 

[0 2 4 2] 06 S^^BSfoh CVDtl7^<f-^ 
- 3 - h 1 4 2ft5fc)4 u m(J)J9 ^iZitffl* ft *• PEC 

iMtt&tfl=attd>*4>ra€5-;lTli*. Si02i 
•^V{?Sr4umtf7^-/W 3 - h^SiJ L T~i£ 

cftm;KJ, y3»%ffi4 i 7®jMtfftrf *n. 

[0243] S i 02 <DR I ElZ^oTJgrf^tl^n 
(4 17) li. S"J 3>Iyf^fl^fi«JBLT?6 
li R i E£f7 5r_ t ir^ < H30 umji^^ 

ft** C0)tg^ S i 02 M- ZJ- Hi R 1 E?7 
Si: LTttJHdft*. R l ElihtRftl-^iSIXttTR * 
(J)7\ S i 02 ?f-yw zi-hfl)d>/j:y<DS6i»l«IZtt 
*. X?* V{75iJgft35 -1 (S i : S i O 

2 ) T=& 3tt£.fc& CVDti77^-M- ZJ- Mil 0 

fHumiiSST^ COX?? (4 1 7) tt?S5/£l«! 
<Xy'^V^'Lr, SZi\tJ\V>h (113) OJSyOT. 

T?£*. MI=ifiL^JS^*0)|=J5JCt4-f ^Vlv^ 
VC7tff$JB£ft*. 
[0244] ^xnli^2OOum0)S?liT^'^I 

<, j9S0)3Ci*^il£T<B *♦ ^x/MiJ?£a)3:i*itf^ 

*iBS/>S<B *. 

CO 2 45] t, Lfc Cftfti&jtfdftttlifc. *<d«l y 

^jir %./\v o x ^ * yvmrnTttte # t - -s £ =* - ^ 
x y *yo l r 55« r * c fc <t u<£ 3-« si r * a) it® 

*• 

[0246) 4feA.v KlZ^r^O^^^^li. i6 

(a) ~ ( d) \zm Lfc*aiP"^ v7 i o oo)5io)5 
*-rvo***jn o 1 a)R i Eiyfvra 

*♦ Cti«o(D-<V0^i?^;H o i lliiiftifc^e ob 

pm, 3E*A5fc«*-M O O umr& *♦ Cft£><D-fV9 

?v 1 o 1 tt z i j 7 10 o coiA^Ht -d Tits 
0l<i>fcti>?-tttti-«tf. e-7dyHAtfft *♦ trie * 



* .fOl- 1 O 1 Ii7 < ^ CT>-1 >'9 C'55-S^ I^S rr. rr,/" 

6> ^ ^ 2 m rr,/ ^.jR ^ ? t* C'. C OJf; g : J> |1 
7 -1' •(.• 9 ^S'J II Z I J -\ •;• F 2 0 0 ICS < C t\Z Jt T 

O 5 X 0 T *< $5% ? 12 1 9 O u> rn/ji 9 0 mlZ 

T . .,• % )[, ,■ • i„ jh 1 3 1;4. s i : I .^i 4 □ , . m ?r> c> cr. 
X\ x v y O T K ? li, ^ JL- f I .'1/ i 1 3 -J;- 

[0 2 4 7 ] I. fji i. , -i' v 9 r I' • s 0 X v 2 

4 2 oii, o x /^(r^S.S^aEK^Ii§3^o^*fii3fi o\ 
[o 2 43] -rvO^-r^n/M^ox^^v^XJIIi. 

WIZiaSTlZiSLfc^^flELV (die 
e I i n e s ) tZ;3o T^x nO)i? < T^CDlZ 

[0 2 49] ^(O^T'^tDI'^V^?. ^3:^ 
y ^Jb^ UO^y {?I'^V^4 1 90)j££li, jzk 

ji/MUJH 1 3ftsy ^j|/0)^4 1 7 (i 1 i) tifis 

Hfg^ L T^.f^^^ (thermal chambe 

^li. **ttd*d-WI=J:*Xy5PvW**«!iaJ6« 

U (s i e n a t u r e) T&tzL* ii\t£t) tt&tt 

iJtfi^^i^ii^ct^T^o. y^/ajH 13 
li, 3V=&**tSJ5JC^=S-VX^^v^ LTJBrfT 
[S{l40ym£DK (?K T^75tt 7 5 ^ ^ X v * yO 
0 u mlZfiiii^^ti^) ^x;\d)S ffid^^Un 
VI*3^7 O p rnOi^^iZX v^VC7^tl^* Cn^)0)K 
li^ fj^Wl-^V^^^^^IOOyrntD^V^ 
^-V^Wl/CDmil^ £>♦ ^in0)^?IJ2OOpm|3< 
?n^)0)T\ Ctl^ OKIi^U 3 V0)^EBft)^>3 O p m 
Wf*JlZX^^V^*tl^ 
[0250] ^3fe^W«6^»J*4 2 1 Otftitlft^Aiai 

<rt. x^*v?lii$tbTo« ccoiSsili. ^:cj)^^ 
•^7 (S3t Lfcr>'J 1 o u m^75t4X^^v 

^) ^ 1 2 u mlUrtCDr^ra)-/ ^Jl/fi>£t«B.fc>S^ 

^^d^z 1 ^ U6 eiica)^^ -;7o)»7« *r<J) 

Z I J ^^7^if. ITU*. 

CO 25 13 0x.^ik3kffi?J:v3 i ya<r>3i2tft$-T- 
3a *CfcliMS77^ *♦ SfSWJHWU ^\Z % *yy<J)£ 
ffit)>*>JL'>3-yV£tl2> 1 8u rrSCD^II-OL^Ti^fifiT^ 
*#K0)^*II«f?5r*. ^ffift^X-^^V^^tl*^ 
6)3 O i 2 pm(0^?|:Xyf>/;jtl*lg^. 0x;\ 
0)SJIi2Obi2ijm, -fV<??t4iMy(?i7^ 
>i?<D3fi*-tt TOOi4um, £(*<*> '3V(D**tt 
ly^V^I* 1 ° - 1 ^ SA:IS^SE» (ma x i m 
um loining distance)|i12pm 



fcXcK y an,/*, uji/t 1 <nte±sm\3i i o-u 

rn. &ttimGE& \t. y .^Jl/M Jl- CD X v * V? fti 7 O 
= 4 u« r.-.c^l^tiLt^»r.^L , 'C^^^^To, t- LSffi 
X ^ V 7 tfi 3 O u in J: U tiKr^'? ^ I2\ r 1i £ 

r ••< r -.off spbb -t;.$'jf^ ^.fa r ? ^ -.v o x 

:7 X if (J>S ©Xil I'M sT oft S £ ft Hi Ifi & li .X v s I, 
C025S3 rti »d tf)!f OTiSttJaS lid 6 7 izH 

PfiFr^t^-Dr^^fcy^^^ ui/(Ov ^ji/^Ssizw iz 
ote€i<Fy£Stm& ^ l r s&m RAi^sa o) 

& ^U^^ixor. ^ xno)^B8:*:?#3o)!?£ C2oo 

-2urn) fc** *}\,OX"J*yO (0)312) (1 OO 
= 4 u m) t ttfrU r "3)0) 1 O O =: 6 u rn 0)J? £ 
(D&^t Ltz. 

[o 253) co)^-y yv\*. 5ija)'j^ia:pfjssft>75?5 

5i]0)^^lZPf}SS^ £^k. Y V9*T*JI/0)arftiK^ 
5- VlzSrASr^O)£&ikt'\£C£:. &#;0)3iffi£ 
US?* h^ffi^|zfc^t)^l^ti«^P>^l^Ci:^0)P.1SI 

L>< ^^0)°Jfig^«^liiUTO)^dTfe 
[0 2 553 • ftSdtt- <«C$/tUJM i 3IZBB-U ^ 

^m)»x^^v^5iJ0)Jt«T^>Ci: fc Ui>* 

bl* 5lW\tW TB&bK ? 6 IZ^ < <o flail;*? ^ 7 

[o 2 5 63 • K tKkO)fe10)SrBT£f3*raiZT^cfc5 

iz^ji/-7ft^ti/zy ^jI/Izbhu y^;n ioo)ia< 
[0257] z i j^x/\±^rii. Kifci^uav 

tftCVD - 1 V rnCD^^tS^^^VXv^V^MTtD 
tl5, Ctl|Ztt\ 2^>0)B6*jfiS& S5i o)@tt.|^ t 
-5 1 2.d 0)^4.1= £ £.^~&ft*AUzj V 1 3247V 
to v h 4 25^)86 LT.^f^ffl^ 1 T5 ^J5Sr«&« 

Ztz. zA\\t&v) JXht\i,)\, 1 i 3 fcy ^/l/0)5t«Hi 



ft) U 4 2 6 6 3c: U -S'* 0 x ; \ r a> f^icS ^ x ? v 

^ t'l 'Z> V)T\ 18urn ( (10 - 1) y mO) 2l'*> Wrt 
Un^JtetVS UJl/ 1 1 3 ilifeiffi 1 1 -i &TK 
X a L < r «D L . i^l 1 2 u rnlU P^) CO* >S o" CO 

I Z it ^ T -Z'* ^ 4l I Z Jt h.1 , M U J I-- (3) m ffi X 2 4 1 

[ o 2 5 s 3 x V $ yo \t v U zi vizm u t- ii?g,.s izjs 

iDjSmOo s iz®^ L,/z«J5£lzfc;*. 
[02593 ^IZ, tiV5=-r V^M vFSSfflT^fc 

i 1 ). 4 urn0)to'7^0)<t-^- Z) - h 1 4 2 ^X y 9 V 

^vc?o)^iz^c/jl oTii^ttu s««3tP*oa>r 

7Jk — ^L 11 3 9^il Lfc30umJ)RI E ZJ 

vx^^v^6)f7ft^^r:i:izjy:^ft^r^ ^. 
[o 2 e 03 ^omsl zufy7iooi:. o. 5 p 

mO)^V3Jl/^ ^)t\ii^JO)ifi^/j:^«0)Jg 1 44^7 

^A-^ 3 v^^<^ct^r?^ ifi^ftcDiS.i^zi 
©co^^O^jlRBUttli, ziJfy7io oo)t$BSIzii 
[0 2 6 1 3 z I J ^v7li^^iti^fti^L*0)r. 5^ 
1 TO$!Ett*-tf*y^- V7U y V^^fid Ck 

v* ^^^LT)S&^^^;.?J5:r^izkr^ #t- 
5 1 2 o^5Bi^r ; &?ztfiz^^ji,^6jiBT^r 

t^it'+'0)t- 5k7i:^(g}S3 0)^:^0)y^- 1 
iAit t«ht-3(J)^5 - Vtt* □ Vtx-^IZIS ^iA 
[02 6 23 X^^W^Ii. r»^^^^47? 

V ^701/ (dice channel) 147 0)_t[E |Z)S 
-iZfttotlZ* m 5 7#BS) . ZJ J?->7100^ 
aSr^ltlZMVK UVC?0)fc«>05±VH57 (end 
iebs) 1 4 8S«iyail*ttl^*\tt<i:-&<£L*. ?-;7 

i oott % A»H7tV7U? doo)ifiS:o)«p>rlz}$^ 

O-0>^*5l5^*ttB (h i eh current r e 
q u i r em e n t s) r%>\Z+& #& £ 0) 9-f 



^ fti # V ? -f V 7 ? 1» -l> b . *g 9 -i V -tvV ^ -t 7 

[ o 2 6 3 3 ED 7 i |i, 03 1 S IZir- L fcrt IS <J) Z i j 
7 1 1 m L * 1l -r> A n \< - .7, v j-- cr. ^ Q3 T & 

IB 7 2 £ f. L G3 i O 2 Lt, a tt^SJSIli IZ & £lk 
S 2 (0 1.3: ■•£>! oSe Krf ffid r & o . 
[0 2 54] Q37 2 : SfiSXliWL r]25^-i c rr. .J;, 

[0 2 55] i7 3:^0. 15 p m .I§ <3) Sibils 5 0 

KOJili. ^x/\5 00 Xlzri^^fto* r ft \Z. 
nmo S7 P t7T& 

[0 2 66] [17 4 : S3 1 0)^7^9 501|t WSSiA 
[0 2 67] i7 5 : 7xv\5 OOli, JMtth?^ 

ft*. 

[O 2 68] S7 6 : K) O. 8 p mj? 0)J*gHt&© 5 O 

[0269] §77: BSSfft«*5 O 1 ft5R£££ft 
*• 

[O 2 7 0] 178: Cftl*. 5=7 U -S" 3 V^E- Hh 

5vs>73ffla)r**=t5 o 5^JKdir ^/z^lz«i9fe^)iA 
t**£>s nmo s7p t^rs coxiii*. ut?7 

hO)^t"V*itt. &20)Y77£*> tfc U-:>7 h(J)& 
[027 1] 179: O. 1 p mO) >f - h Kffclfc 5 0 6 

tt. **ftiz;dh£r** c^fct mm nmos7d^o) 

y. 7 K&ftfe><J)J3*£0. 9pm|:|i 

CO 2 7 2] 180: 1 u mO),* U V U 3 Vfll t ffc3* 

*♦ 

[O 2 7 3] IE 8 1 : itf U f U 3 V 5 O 7 li. ^3<J)7 
5 08£JBDT/S9- Vfk£*l5. 9x^500 
II. U^7 h^fflL^^t'Vq- h C0)l/^ 

iz, *u^u zivso 7 ii. 7v^-^vh^i5iSr^ 

[0 2 7 4] i82: ^~ KBftftl*5 5g30)7 

77 <d* u ^ryi izj; o r&ai J*tl*:2te*£X y 
o4 6>j3< ^ tSlifcfc*. 

[0 2 7 53 183: ft 1pmsl*ajN# £-fttt«>l5 1 
Q\t. 50 9*|Zfl2fii *tl-%. 



C O 2 7 6) is 4 : 1 u m.{^ 5 PJS'tl ^ T IJ. it 

[0 2 7 7 ] Q7J 8 5 : C V D^i 7 7. 5 1 1 I I. X >J t -' U 
U V 5 O 7 , KXfi^ f.6 13 5 l Oi:, .IS J: 1 - 9 fS ^i^jiz 
JgiST £ t ;Bf^ i: £ t\ ^.SP^5 ^. X ^ ;/ -7 * ti 
r., fS f 5 1 2 //)£; ^ £ tl 0< C >/;> 7 D t 7 II , 

is rj;> n m o s 7 a -ir 7 1 & t£ ~> r y . c c?f5 mo 
s 7 P 1 7^ T- 13;. r a) x y ^ y 7 co ^ 3: 1 j. . t - 7 lot 
1 1.^ ^ ?* s i o 2 5 o 4 © At ifi^ tfl 75T± r J: 

[0 2 7 8] 18 5 : O, Q5u rr. CD H t B 2 .fg 5 1 3 

Cx/\5 o oo>±imt«*4i^. dnli, nm 
o s7 □fe7.rii^i^ 

[02 79] mS 7 : Hi B2 @5 1 3li. IftVh 
HTCCU &mi\T'\'ZyTiZ&2t\Z>JLy* yO 
\Z£VJiy3-yOH\Z>. CCTll t-5514^s§ 

7, % 5(0 U^L-CD 77^MJ«, U^^h(DlR«, 

[O 2 8 0] 188: T)\fK-^?L ft'^^Ol p rnCDSS 
I^Jg U^XJl/5 1 5|J. 7xy\5OO0)Xl33g^^^ 

[O 2 8 1 ] ©8 9 : % 1 £JgJg ( U^JU) 5 1 5 li. 

/N0)^3t, U^7bO)UH$, 77^7l7fV^. feJ: 
C/U^7h*iJS8. ^Jigtr^ H f B2 tz^tz 
O. 0 5umT3i "J, ^Jg5 1 56iXv^V^*tl^)B$ 
!lg&3fe^h^0)r, ^I-^y^H, Hf B2 G)±\Z 

[0 2 8 2] 19 0 : 1 u rnfl)t)7 5 1 6|J. CV 

[0283] 19 1 :^7 7 77 5 - V 

[O 2 8 4] 192: jPJ(/^ "7Z* 1 p rn<D^ 

2 L^;l/co^jg^5 1 7 7x/Y5 oocDXlzas^? 
ti^ zko^jsjis 1 7 iz iy, n ^5^7 h ose 2 u^: 

[0285] 193 :»-S l-xJbfl)^JS5 1 7 li, Sg 8 
0)77{7^ffit^TXv^V^;^t^^>♦ CfDX^I^tt. U 




V 7, h 0>7 hi V -1-9 y V 33 8 tD 7. 0 CD S& rfc, 
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